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INTRODUCTION

The Community College Mathematics Project

It vould take many pages toc mention each person who has been involved
in the development and implementation of the PLATO Community College
Mathematics courseware. In most cases, the initial authoring of a PLATO
lesson has been followed by cooperative review procedures involving
instructors and PLATO staff, and by the collection and analysis of usaqge
and lesson data. Special recognition is Aue to the following persons who
have served as lesson authors, programmers and/or reviewers:

Peter Ash

Dan Anderson
Keith Bailey
Robert Baillie
Dick Bennett
James Bowery
Fose Brown
Steve Brayndick
Donald Cohen
Ruth Chabay
Louig DiBello
Sharon Dugdale
Jerry Glynn
Frances Kennedy
David Kibbey
David Lassner
Ben Lathan
Errol Magidson

LaVerne McFadden

Allan Meers

Richard Neapolitan

Gary Peltz

Carrol Steve Robinson

Shin Saito

Bonnie A, Seiler

Noa Shinderman
Donald Shirer
Martin Siegel
Dan Sleator
Paul Thompson
Charles Weaver
Tamar A. Weaver
Mitsuru Yamada

Kennedy-King College, Chicago
Parkland College, Champaign
CERL, Urbana

CERL, Urbana

Parkland College, Champaign
Regional Health Resource Center, Urbana
Kennedy~King College, Chicago
Malcolm X College, Chicago
CERL, Urbana

CERL, Urbana

CERL, Urbana

CERL, Urbana

CERL,; Urbana

CERL, Urbana

CERL, Urbana

CERL, Urbana

Kennedy-King College, Chicago
Kennedy-King College, Chicago
Parkland College, Champaign
Wright College, Chicago
Wright College, Chicago
Malcolm X College, Chicago
Chicago Urban Skills Institute, Chicago
Malcolm X College, Chicago
CERL, Urbana

Malcolm X College, Chicago
Valparaiso University, Valparaiso, IN
CERL, Urbana

CERL, Urbana

Parkland College, Champaign
CERL, Urbana

CERL, Urbana

Malcolm X College, Chicago

This project is part of the Community College Project directed by
Daniel Alpert and coordinated by Pauline Jordan. It is the responsibility
of the Community College Mathematics Group at CERL, Urbana, under the

direction of Louis V. DiBello, to coordinate the development and implementation

of the courseware, to collect and interpret formative data on the lessons,
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and to keep the individual authors informed of the results of the data
analyses. It is the responsibility of the individual authors to make
needed revisions, to keep the lessons in working order, and to provide
for the collection of data in their lessons, Usage of the mathematics
lessons is facilitated by the PIATO site coordinators, Errol Magidson of
Kennedy-King College, Mitsuru Yamada of Malcolm X College, Richard
Neapolitan of Wright College, Elise Spencexr Gorun and Carroll Steve
Robinson of the Chicago Urban $kills Institute and Robert Grandey of
Parkland College.

This Catalogue

This catalogue contains short descriptions of the PLATO lessons that
are available under the Community College Mathematics Project. It should
serve instructors as a guide for incorporating PLATO courseware into their
teaching activities. On-line access to these lessons is available through
the PLATO lesson "mathcc", which provides an updated index to all community
college mathematics lessons, as well as an indication of their current
status.

In an attempt to provide a clearer idea of what these PLATO lessons
are, we have included photographs of varian prints of selected screen
displays. In many cases, screen displays in PLATO lessons are built up
in a sequence of steps. New text or graphic parts of a display are often
added after the student has responded to a question or otherwise indicated
he is ready to proceed, To illustrate this process, and to show some of the
interactive capabilities of the PLATO system, we have selected one frame
from the fraction lesson “"rfrac". Each stage in the development of the
final screen display has been varian printed and photographed below. The
reader should keep in mind that the varian prints presented in the body of
this catalogue usually represent an intermediate stage in the dynamic
development of the screen displays.

12



The varian pzints delow and on the next page show £he steps ive lved
in one exercise activity in the fraction lesson "rfrac". In the first four
steps, the student's attention is directed to the correspondence between
the denominator and the way dn vhich tlre rumkser lime is diwided -

Lut's lecat % s fratisr®s wi€h

dewroms vutor 4

hfr,‘—f;gﬁﬁes}r e ._?—%p

Hew ma Ty paTis s halg v Hivides
Each umit 1 H? 1

Lat's locmte some [racticsy wi £h Lwt's  loat® sooe frmstiorm uiEh

e s rator  F i aromi Titor 4

Hewi mary pirts ahouyld e =ivide®
aamch unit ipte? 4 ok

pras REXT to diviges AOH it te 4 sgasl parts,
e puish of 8 ursit 5 gacks parE?
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Lot '8 locate some fractions with

dercai rater 4

How muich of & unit 15 ssch part? is% ok

Now the student is asked to move a
pointer to 3/4. (Instructions are
given at the bottom of the page.)

Fove the | ts 3.4

kews to mpve the [

rrees, [ oher wouo are done,

d=nomiiat s -

) ,
H 1 :

the | oaa ree sk 24
preas FEST and basy Eroivg

When the student has moved the pointer
and pressed LAB, he is given the
current location o€ the pointer.

Here, the pointer is at 2/4 instead
of 3/4 so he must try again.

bhow stk - f 5 wnit 1% =azhpart®

fleve tbm 1 t: 104

Let's [custs some {ract iore with

digrioms | A tar 4

jeod, tht L im 3 foeurths gver from J.

How much of & unit 18 each part? 14 ok { Now the pointer vas correctly hoved
Mowe the L to 3:4 to 3/4. The point vas then labeled.
Next, the studerzt would be asked to
move the pointer to amother fraction
with denominater 4.

| 14

ERIC

Aruitoxt provided by Eic:




LESSON DESCRIPTIONS

15




A1

File Name: speedvay
Speedwvay

Author: Bonnie Anderson Seiler, Elementary Math Group, CERL

|

?
6

-

Eék
GREAT ! You had missed this

The pf;ﬁblﬁ Losks like thim! aree aritg Aarother Faze fodae

There are + groups of dots, = : Fress -WELF- for & picture of the problen
4 dsts an sach group.

Fow marsa dats sl togetker?

Objective:
~ student quickly and accurately answers one-digit adiition, subtraction,
multiplication, and division problems.
De

cription: g

. Game format. The student works ten problems (for each "race")
and wins if he beats his previous time.

2. Missed problems are repeated and difficulty level is adjusted

according to performance.

Grade Level: Basic nathematics Student Time: open

Subject Area: Arithmetic ecs: 6020

special Notes:
The student is provided graphs and charts of his performance which
he can use to decide where he needs more practice.

o 1ﬁ€§
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B1

File Name: signex
Introduction -- Thermometer, Sea Level

Author: Tamar Abeliovich Weaver, CERL

e ther Fapght st ossch ook oop
[

/
aa S

] iS2s Levall

o _ <L -1#R
Herz in a0 THERFAETEE.

£ -i8a

The aiFp:rt i tlem v ||s.
is 108 f=st plow s jevel,

Objective:
1. To present a guick and easy introduction to the number line and signed
numbers by using temperature and sea level,

Description:
1. A pretest gives the student the chance to skip all or part of the

L25500.

2. There are two sections: 1) temperature and 2) sea level. In each
section the student sees a number scale (a thermometer in section 1
and a sea level scale in section 2) and answers several easy (uestions
on reading scale values and differences between scale values.

Grade Level: Basic mathematics Student Time: 5 - 10 minutes

Subject Area: Arithmetic ecs: 1880

1%



File Name: signum
Adding and Subtracting on the Number Line

Author: Tamar Abeliovich Weaver, CERL

Solve thiz prabl#n with the pointer:
-6 =

1 T N Trr
-7 & .= -4 -3 . - ¥ i = :

The poinksi 2 ¥4FFE s at o, « Tre gy oter svarss st 0,

P bhes Foopatar F L Flea prest juid et (6 the peok lem, X g Hove the peximesr btz ths fir=at rumiser o the groeien,

Py im fRm Erprfa # JIRTERE T #he m. Meoe bhes ponintsr o SUBTRALT the &,

Wiares | 3 ke = rizr mos T Bl

L

Sz otha pLiwfas b £ ] f s Fhse

Objectivess
1. To introduce the number line and the negative numbers.
2. To teach order on the number line.
3. To teach a number line model of adding and subtracting signed numbers.
4. To present practice problems on adding and subtracting signed numbers.

Description:

1. A pretest lets the student skip all or part of the lesson.

2. After a short introduction to the number line, the student is taught
to move a pointer along the number line. The negative numbers are
introduced as points that are integral distances to the left of #.

3., oOrder on the number line is introduced (as =2 > =5).

4. Then the student is taught a number line model of adding and subtracting
signed numbers. This arithmetic model is used to introduce each new
type of signed number problem. Once each type is introduced, the
student is given problems of that type until he can answer them cor-
rectly without help. The help consists of either stepping the student
through with the number line model, or presenting a diagram of the
problem on the number line.

Grade Level: Basic mathematics Student Time: 45 minutes

Subject Area: Arithmetic ecs: 5787

ERIC 18
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File Name: signum
Adding and Subtracting on the Number Line

Tamar Abeliovich Weaver, CERL

proflen with the gpointer: ’ Selve Fina pr i
PR 4s0oDy

wou ACCED the Q- 317
= the right, ithe rev
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B4

File Name: signadd
Addition of Signed Numbers

Author: Tamar Abeliovich Weaver,; CERL

2. fo teach order on the number line.
3. To teach a nmumber line model of adding signed numbers.
4, To present practice problems on adding signed numbers.

Description:
T 1, A pretest lets the student skip all or part of the lesson.
2. After a short intrnductioa to the number line, the student is taught
to move a pointer along the number line. The negative numbers are
introduced as points that are integral distances to the left of f#.
. Order on the number line is introduced (as -2 > -5).
Then the student is taught a number line model of adding signed numbers.
This arithmetic model is used to introduce each new type of signed num-
ber problem. Once each type is introduced, the student is given problems
of that type until he can answer them correctly without help. The help
congists of either stepping the student through with the number line
model, or presenting a diagram of the problem on the number line.

B L
.

Grade Level: Basic mathematics Student Time: 35 minutes

Arithmetic ecs: 5880

1, This lesson contains the parts of lesson "signum" that involve addition.
2. The sequence of lessons "signadd" and "signsub" is equivalent to lesson
“gignum", but the order of presentation of the topics is different.

3. Refer to the description of lesson "signum" for several screen displays

that also occur in lesson "signadd".

Special Notes:

R0



File Name: signsub
- Subtracting Signed Numbers

Author: Tamar Abeliovich Weaver, CERL

Dbjg@tivesz
1. To teach a number line model of subtracting signed numbers.
2. To present practice subtracting and adding signed numbers.

Description:
1. A pretest lets the student skip all or part of the lesson.
2. The student is taught a number line model of subtracting signed numbers.
The student gets exercises until he can do them without any help.
3. The help consists of either stepping the student through with the number
line model, or presenting a diagram of the problem on the number line.

Grade Level: Basic mathematics Student Time: 25 minutes

Subject Area: Arithmetic ecs: 4800

Special Notes:
1. This lesson should be preceeded by lesgson "signadd".
2. The sequence of lessons "signadd" and "signsub" is equivalent to lesson
"signum", but the order of presentation of the topics is different.
3. Refer to the description of lesson "signum" for several screen displays
that also occur in lesson “"signsub".
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File Name: ccegg
Eggdropper

Author: Mitsuru Yamada, Malcolm X College
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Objective:
To provide practice in addition and subtraction of signed numbers.

Description:

- The student specifies a move for a helicopter along the number line,
or specifies the location of an umbrella on the number line. In both
cases the helicopter drops an egg. Its target is a man on the number
line.

Grade Level: Basic mathematics Student Time: 5 = 10 minutes

Subject Area: Arithmetic ecs: 742

oo
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File Name: signprac
Exercises =- Adding and Subtracting

Author: Tamar Abeliovich Weaver, CERL

Objective:

To provide drill practice in adding and subtracting signed numbers
and a posttest for these skills.

Description:

“Randomly generated problems in adding and subtracting signed numbers
are given. The student must answer seven in a row correctly on first
or second try. For help, the number line model prepared in lesson
"gignum" is used when the student calls for it.

A drill with "eggdropper" on the number line involves adding and sub-
tracting signed numbers.

To finish the lesson the student has to go through a posttest for
adding and subtracting signed numbers.

The student can choose any of the three sections in any order, and as
often as he likes.

Grade Level: Basic mathematics Student Time: 30 minutes

Subject Area: Arithmetic ecs: 3923

Special Notes:

This lesson should be used after lesson "signum".

R3
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File Name: signmult
Double Signs (Flipping) and Multiplication (Patterns)

Author: Tamar Abeliovich Weaver,; CERL

TR reyrasents I, the CER(SITE of 2, B Mo ths v Tapresents -2, the OPPISITE 1

If we wribe - -2 that mesne the OFEUSITE  § - o, ; - I7 we write  -i-21 that eseps the PRCSITE o -2,

Praeas LAB t- flip 1= o v thm cppeaite of -1. Breas LAR to [lip 1f ovar £ the sppasits of =2,

IT CHEE BRE T o2

"~ Objectives:

T 1. fTo provide a concrete visual model for getting rid of double signs.

2,  To provide a simple introduction to the rules for multiplying signed
numbers.

Description:
"~ There are two sections:

a. Flipping: The student is given an arrow on the number line that
represents a signed number. He can press LAB to flip the arrow
about the origin and he is taught that this represents minus the
original signed number. By using this flipping model the student
is required to answer questions like -(+3) = ? and ~(~2) = ?, etc.

b. Patterns: The student £ills in the answers to:
2x 2

= 2 x (-2) =

0x 2= and then 0 x (=2) =
{(-1) = 2 (=1) % (=2)
(-2) = 2 = (=2) x (=2)
These patterns provide an easy introduction to the rules
(negative) x (positive) = (negative) and (negative) * (negative) =
(positive).

B
¥

[

Grade Level: Basic mathematics Student Time: 15 minutes

Subject Area: Arithmetic ecs: 2370

Q ggél
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File Name: run
Multiplication (using the running man)

Author: Tamar Abeliovich Weaver, CERL
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Objective:
1. To teach multiplication of signed numbers by using a concrete visual

model.

Description:
" 1. A pretest lets the student skip parts of the lesson.

2. A model of a man running along the number line is used to teach multi-
plication of signed numbers. His speed is positive or negative accor-
ding to whether he rung to the right or left; his time is positive or
negative according to whether it is after or before §, and his position
is interpreted as the product of speed and time.

3. Once the multiplication problems are introduced by using this model,
more problems are presented without the model, and the model is used
for help if the student needs it. The student works problems of each
type until he can answer without asking for help.

Grade Level: Basic mathematics Student Time: 45 minutes

Subject Area: Arithmetic acsa: 4677
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File Name: run -
Multiplication (using the running man)

‘Author: Tamar Abeliovich Weaver, CERL
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File Name: divide
Division of Signed Numbers

Aurhor: Tamar Abeliovich Weaver, CERL
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Objective:
To present an introduction and practice on division of signed numbers.

Description:
"1, Division is introduced as the inverse operation of multiplication, and
multiplication is used as a check.
2. BSign rules for division are given as the same as those for multiplication.
3. As a help sequence, the student is sent to the section of lesson "run"
that provides practice in finding the factors that yield a given product.

Grade Level: Basic mathematics Student Time: 10 minutes

Subject Area: Arithmetic ecs: 580

27
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File Name: bank {(jumps out to bank2)
Additicn, Subtraction, and Multiplication of Signed
Numbers.

Authors: Donald Cohen and Jerrv Glynn, Elementary Math Group,
CERL
modified by Tamar Abeliovich Weaver and Robert
Baillie, CERL

@2+ 1 =31 =54

1AZ- (2R =T

1A e

Objective:
To teach arithmetic of signed numbers and provide practice in adding
and multiplying signed numbers.

btion:
" There are five sections:
a. Introduction == checks and bills
b. Adding signed numbers
c. Addition exercises
d. Multiplying signed numbers
e. Multiplication exercises
2. In these lessons signed number arithmetic is modeled by sending or
receiving checks or bills.
3. In sections b and d each arithmetic problem is associated with a story
problem invelving checks and bills.
4. 1In sections ¢ and e a sequence of arithmetic problems without the money
stories is given.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: bank 3481
bank2 1990
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werdp
Signed Number Word Problems on Temperature and
Sea Level

Author: Tamar Abeliovich Weaver, CERIL
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Objective:
To practice word problems involving subtraction of signed numbers.

There are two types of problems:

a. Temperature Changes

b. Sea level Differences
2. The student sees the picture of the problem and as feedback he sees
what his response looks like.

Basiec mathematics Student Time: 15 minutes

Grade Leve

Subject Area: Arithmetic ecs: 1736

W
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File Name: west2
Signed Numbers Game =- West

Authey: Bonnie Andeyrson Seiler, CTWRL Elementary Math Group
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Objective:
To provide practice in a game format in combining signed numbers by
using the four arithmetic operations with or without parentheses.

. Thé;éame consists of a race between a stage coach and a locomotive.
The student plays against another student or against PLATO.
2. Moves are made by combining three signed numbers using the four
arithmetic operations.
Grade Level: Basic mathematics Student Time: 15 minutes

Subject Area: Arithmetic ecs: 5700
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File lame: divr
Divisibility Rules/Reducing Fractions

i b

i

Author: Errcs1l Magidson, Kennedy-King College
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Objectives:

" 1. To teach the student the rules for divisibility by 2, 3, 5, 10,

; 9 and to drill the student in their use.

2. To teach the student to use these divisibility rules in reducing
n

There are eight sections:
a. Numbers divisible by
b. Numbers divisible by
c. Numbers divisible by 5
d. Numbers divisible by 10
e. Reducing fractions gquickly
f. Numbers divisible by 4
g. Numbers divisible by 6
h. Numbers divisible by 9

2
3

Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 4118

Special Notes:
Optional topic: Finding the Greatest Common Divisor

Q 2321
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Author: Errol Magidson,
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Finding the Greatest Common Divisor

Kennedy-King College

'
Find the greatest sammen diviscr 0D cath PLATO = help,

s 5
Just t2ll PLATA what soun want 2al ulstedd,
Faor msanple, i oo want PLATS to divide & intn 23,
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gt oAt least
FENTRRTY | [ TR S R T
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The student will be able to find the greatest common divisor of any

fraction so he can reduce it when possible,

Desarl tion:
1. Introduction
2. PLATO reduces
3. Practice exercise/test

Gradz Level: Basic mathematics

. Area: Arithmetic

E
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tadent-constructed fractiouns

Student Time: 60 minutes
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F.l2 Name: primefac
Prime Factorization of Whole Numbers

Author: Keith Pailey, CERL
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Objective:
To teach how to find the prime factorization of natural numbers and

to teach the definition of prime numbers.

Definition of factor with exercises.

2. (section b) Definition of prime.

3. (section ¢) The student is stepped through the process of finding
prime factorizations.

4, (section d) The student is asked to give the prime factorization and
can use several steps.

5. {section e) OQuiz over the abcve topics., The student must pass this
quiz to complete the lesson,

6. (section f) The student can choose any natural number from 2 to 10,000
and the prime factorization will be given to him.

l: Elementary algebra Student Time: 35 minutes

Subject Area: Algebra ecs: 3170

Special Notes:
Each section can be accessed froa an index. If the student fails the
quiz, appropriate sections for review are noted on this index.
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File Name: claim
Claim Game

CERL

Authors: Charles Weaver, CERL, and Bonnie Anderson Seiler,
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Objective:
To practice factoring natural numbers.,

Description:

T 1. The geme is for two players either two friends or a student against
PLATO. The two players take turns picking numbers from the board
(see figures above). As each number is picked, it is removed from
the board and added to the player's score.

2. His opponent may then increase his own score by CLAIMing the numbers

on the board that are factors of the original number. When all
numbers have been removed from the board, the player with the highest

Grade Level: Basic mathematics Student Time: 15 minutes

Subject Area: Arithmetic ecs: 2272

Special Notes:
PLATO plays poorly against poor players.

34
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File Name: I{rint
Introducticon to Fracticns

Author: Keith Bailey, CERL
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Chijective:
To introduce the concept of a fraction and to teach the distinction
between the numerator and denominator of a fraction.

Description:

1. The student is taught to represent a fraction by divided and shaded
squares -=- e.g., to represent 4/5, divide each square in the group
into five equal parts and shade four of the equal parts.

2. The student is asked to represent a given fraction and also to give
the fraction represented by a given picture of shaded squares.

3. Once this representation has been learned, the student uses it to
compare fractions and to add fractions with like denominators.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 3194

Q 2355
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File Name: frdrill
Equal Fractions

Author: Keith Bailey, CERL
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Objective:

To provide instruction in writing equal fractions.

Description: n nxc n c
1. The rule §-= ave is derived by multiplying Eﬁby éa a fraction equal

to 1. This rule is drilled in several different ways, then the student
builds a table of common fraction equalities such as 1/2 = 2/4,
1/3 = 2/6, etc.

2. The notion of factor is introduced and used for reducing fractions.

3. A drill is given - in which the student is asked to write a fraction with
a given denominator equal to a given fraction == e.g., 2/3 = ?/12.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 4236

Q 5363 .
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le Name: rirac
Fractions on the Number Line

Author: Keith Bailey, CERL
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Objectives:
" 1. To teach how to locate fractions on the number line.

2. To show how this model can be used for comparing fractions, deter-
mining equivalent fractions, converting improper fractions to mixed
numbers,

3. To demonstrate the relationship between division and fractions.

Description:
1. ({sections a = e) The number line is introduced and, for a given

fraction, the student is asked how to subdivide each unit length and
then move a pointer to locate the fraction. Given a subdivided number-
line, the student is asked to use a fraction to give the location of
the pointer. :

2. (section f) A labeled numberline for a certain denominator is given.
The student is asked to move the pointer to locate fractions whose
denominators are multiples of the first denominator.

3., (section g) The student can choose two denominators and the corres-
ponding labeled number lines are shown for comparison.

4. (section h) For an improper fraction on the number line, the student
is asked to give the corresponding mixed number.

5. (zection i) The relationship between division and fractions is
demonstrated.

Student Time: 40 minutes

Grade Level: Basic mathematics

Subject Area: Arithmetic 37 ecs: 3707
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File Name: fracprac
Exercises =- Arithmetic Operations on Fractions

Author: Keith Bailey, CERL
programmed by David Lassnexr, CERL

FEFITLE

1 3
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Objective:

To provide drill practice and checkup quiz on the four arithmetic
operations on fractions.

Description:
1, fThere are six sections:

a. Addition of Fractions with Like Denominators

b. Subtraction of Fractions with Like Denominators

c. Multiplication of Fractions

d. Division of Fraections

e. Addition and Subtraction of Any Fractions

f. Mixed Exercises

2. Each section has three options:

a. Instruction: a brief statement of the appropriate rule, and a
typical problem of the given type that the student is stepped
through.

b. Practice: five problems of the given type ~- at any time the
student can press DATA to get the rule on the screen or HELP to
step through his problem.

¢. Checkup: a quiz of six problems. The student has mastered the
section if he answers five correctly out of six.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 3446

ERIC 38
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File Name: fracfun
Exercises == Equal Fractions; Mixed Numbers

Author: Keith Bailey, CERL
programmed by David Lassner, CERL
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Objective:

 To provide drill practice and checkup quiz in reducing fractions,
writing equal fractions and mixed number conversions,

Description:
1. There are three sections:

a. Reducing Fractions

b. Writing an Equal Fraction

€. Mixed Number Conversions

2. Each section has three options:

a. Instruction: a brief statement of the appropriate rule, and a
typical problem of the given type which the student is stepped
through. '

b. Practice: five problems of the given type -- at any point the
student can press DATA to get the rule on the screen, or HELP
to step through the given problem. '

€. Checkup: a quiz of six problems, The student has mastered the
section if he gets five correct out of the six.

Grade Level: Basic mathematics Student Time: 15 minutes

»

ect Area: Arithmetic ecs: 3887
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File Name: reduce
Exercises =~ Reducing Fractions

Author: Mitsuru Yamada, Malcolm ¥ College
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Objective:
To provide practice in reducing fractions.

Description:

"1, There are two sections:
a. PLATO selects the fraction to be reduced.
b. The teacher selects the fraction to be reduced.
In both sections, once the fraction is given, the student is asked to
name a common divisor of tne numerator and denominator, then to reduce
the fraction by that divisor. Definitions of terminology are available
by pressing DATA.
3. The student may work as many problems as he wants in either section.

%]
®
o

Grade Level: Basic mathematics Student Time: 30 minutes

o]

Subject Area: Arithmetic ecs: 165
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File Name: 1lcd
Aaaing and Subtracting Fractions with Unlike
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To teach the student how to add or subtract fractions with unlike
denominators.

Description:

1. There are four sections:

a. Steps to Finding a Scolution

b. Finding a Common Denominator

c. Finding the New Numerators

d, Having PLATO solve student-constructed problems
2. Pre~ and posttest are available.

Grade Level: Basic mathematics Student Time: 40 minutes

Subject Area: Arithmetic 5006

ERIC 41
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File Name: frac2 _
Graphiec Experiments with Fractions

Author: Keith Bailey, CERL
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Objective:
To use squares, rectangles; and the number line to ¢evelop an under-

standing of fractions.

1. (section a)

2. (section e)
student's choice of two fractions.
common denominators.

3. (section f) The student is asked to subdivide unit lengths on the
number line so that a bar can be measured.

4. (sections b, ¢, d, g) The student uses the number line to draw and

measure rectangular bars.

Lists of equivalent fractions are generated
This can be used for

Grade Level: Basic mathematics Student Time: open

ecs: 2984

et Area: Arithmetic

Special Notes:
This lesson is not ready for classroom use and is only intended for

pilot testing some ideas,

ERIC .
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File Name: darts
Dart Game

Authors: Sharon Dugdale, David Kibbey, Elementary Math Group,
CERL

Sheot a dart

is displayed. Only integer points on the line are labeled.

2. The student enters a fraction or expression and a dart is shot to
that location. If any part of the balloon is touched by the dart,
the balloon "bursts."

3. The student's task is to break all the balloons.

Grade Level: Basic mathematics Student Time: open-ended

Subject Area: Arithmetic ecs: 4935

Special Notes:
The number line and the size of the balloons vary depending on the
performance of the student.
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File Name: ratios
Introduction to Ratios

Author: Barbara Lederman, Community College Math Group
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7prcvidé a short introduction to ratios.

Description:
Introduction to ratios: notation, terminology, writing ratios,
expressing ratios in lowest terms.

Grade Level: Basic mathematics Student Time: 10 minutes
Subject Area: Arithmetic ecs: 2800
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File Name: dec
Decimal Skills: Introduction

Author: Errol Magidson, Kennedy=King College

Objective:
To provide an overall rationale, set of objectives and index to
lessons decl, dec2, dec3; dec4, and ckbk.

Description:

This lesson contains four sections:
a. Rationale for decimals lessons

b. Lesson objectives
¢. Definition of "decimal"
d. The index for the decimal lessons

Basic mathematics Student Time: 10 minutes

Subject Area: Arithmetic ecs: 1500
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File Name: dec]
Reading and Writing Decimals

Author: Errol Magidson, Kennedy-King College
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Objective:
1. To enable the student to read and write decimals using place and point
methods.

Description:
1. There are five major sections:
a) Introduction
b) Reading the place value chart
¢) Relationship between place value and fractional size
d) Reading decimal numbers (place and point methods)
e) Writing a decimal number
In addition there are pre- and posttests in this lesson.
Each section has instruction and exercises.

Lad d
L] L

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 5712

———
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File Name: dec2
Adding and Subtracting Decimals

Author: Errol Magidson, Kennedy-King College
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Objective:
To enable students to add and subtract decimals.

Description:
1. There are three major sections:
a. Lining up decimals for adding and subtracting
b. Adding decimals
¢. Subtracting decimals
2. In addition, there are pre- and posttests.
3. Each section has instruction and exercises.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic egs: 5278
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File Name: dec3
Multiplying and Dividing Decimals

Author: Errol Magidson, Kennedy-King College
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Objective:
To enable the student to multiply and divide decimals.

1. There are two major sections:

a. Multiplication of Decimals

b. Division of Decimals
2. Each section has instruction and exerc
3. There are pre~ and posttests.

el
8]
e
W

[
i
.

Grade Level: Basic mathematics

Subject Area: Arithmetic ecs: 5911
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File Name: dec4

Author: Errol Magidson, Kennedy-King College

Objectives:
. To enable the student to round off decimals.

. To enable the student to convert fractions or mixed numbers to
decimals and vice versa.
3, To enable the student tc compare decimals and fractions.

By = |

Description:

1. There are five major sections:
a, Rounding off decimals
b. Changing fractions to decimals
¢. Changing mixed numbers to decimals
d. Changing decimals to fractions
e, Comparing fractions and decimals

2. Each section contains instruction and exericses. The lesson contains
pre- and posttests.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs: 5963
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ckbk
Keeping a Balanced Checkbook

Author: Errol Magidson, Kennedy=King College
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bjectives:

"1. To enable the student to use his decimal skills to keep a balanced

checkbook.

2. To provide a practical setting for the student to strengthen his
skills at adding and subtracting decimals.

Description:
1. There are three sections:
a. How entries are made in a checkbook
b. Finding balance after deposits or checks
¢. Making entries in your own checkbook
2. Checking account and money transactions are simulated for the students.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic ecs

3567
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File Name: per
Introduction to Percent

Author: Errol Magidson, Kennedy-King College

' There are four secticns:

a. Rationale

b. Lesson Objectives

c. Definition of "percent"
d. Index to Percent Lessons

Descrip

Grade Level: Basic mathematics Student Time: 10 minuvtes

Subject Area: Arithmetic ecs: 1500
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File Name: perl

' Percent-Decimal-Fraction Conversions

Author: Errol Magidson, Kennedy-King College

FrazF| = Euerr g
:ra_ Lo Enarrnax Practice Exsrcize 1

S : = =ik ore snd 4 “ s
Hhewd o thangs =alh res e Mous ocer change sach fractiin €2 8 peroent;

Eq LT - . 5: . & B _ B
FLATY 2 PERCENT: Ho. 1% » PLATO" s FRACT LN 3 1:5

avsilat le ) -HELF- svailskbls

1w Rk
= for BRmerer

“four PERCENT: JI F 0

FLATO spp lapds o,

o - et tiErEIl: ol Lar of mpztaj=s: &
thambear 1F 3 Tl cirreit: Tankar o mizts thambar i 8 rom oPrests | Hunker of mistshez; @

dEF oodi 3R Sspert oty (AR get 4 Lt . et i gt 4
= - = 5 & 2F 43 8N =epEFT AL T =7

ey ct,  Ciuompll ber grven vesisd ghiu - s . 5 . - [
B * ifnaF vest,  su owill EBE g rEviss shiuld

LAY

Objective:
To enable the student to convert from one to another among percents,
decimals, and fractions.

Description:
1. There are three major sections:
a. Introduction
b. Converting from decimals to percents and vice versa
c. Converting from fractions to percents and vice versa
2, Each section has instruction and exercises,
3. The lesson has pre- and posttests.

Grade Level: Basic mathematics Student Time: 60 minutes

Subject Area: Arithmetic 4146
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File Name: per2 (jumps out to per3 and per4)
Word Problems with Percent

Author: Errol Magidson, Kennedy~King College

Practice Exércise 4

Wilbur's ﬂigié Triangle
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ive:

enable the student to solve word problems involving percent.

a. Introduction to percent word problems,
b. Magic triangle method for solving word problems with percent.
c. More difficult word problems with percent.
d. Problems using simple interest,
2. Each section provides instruction and exercises,
3. The lesson has pre~ and posttests.

Grade Level: Basic mathematics Student Time: 90 minutes

Subject Area: Arithmetic ecs: per2 4738
per3 1776
perd 4201
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File Name: mars
Math Review Drills I

Authors: Shin Saito, City Colleges of Chicago, and
Noa Shinderman, Maleolm X College
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Objective:
To present review practice with help on fractions and decimals.

Description:
1. There are six sections:

Fractions
a. Multiplication
b. Division
Decimals
¢. Addition (paper and pen needed)
d. Subtraction (paper and pen needed)
e, Multiplication (paper and pen needed)
f. Division (paper and pen needed)

2. In each section there is a short explanation of how to work the
problem type indicated on the index. The section then consists of
working exercises in that problem type. Help is available to show
the student how to work on exercises. He must, however, do four
exercises without help to complete the szection.

Grade Level: Basic mathematics Student Time: 35 minutes

Subject Area: Arithmetic ecs: 2788
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File Name: mars4
Math Review Drills II

Authors: §hin Saito, City Colleges of Chicago, and
o Noa Shinderman, Malcolm X College
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Objective:
To present review practice with help on signed numbers and powers of
ten.

Description:

" 1. There are five sections:

Signed Numbers

a, Addition and Subtraction

b. Double Signs

€. Multiplication

d. More Addition and Subtraction

The Powers of Ten

e, Multiplication and Division

In each section there is a short explanation of how to work the problem
type indicated on the index. The rest of the section consists of
working exercises of that problem type. Help is available to see how
to work a given exexcise. The student must, however, do six exercises
without help to complete the section.

[
»

Grade Level: Basic mathematics Student Time: 35 minutes

Subject Area: Arithmetic ecs: 2451
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File Name: sqgrt
Finding the Square Root

Tamar Abeliovich Weaver, CERL
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Objective:
' To provide three methods for finding square roots:
a. Guessing and Adjusting
b. MNewton's Method

c. The Square Root Algorithm

Degcription:
The student gets an index from which he can choose one method and/ox
see an explanation of why the method works. Each technique is taught

by helping the student through the steps.

Grade Level: Basic mathematics Student Tinme:
Arithmetic ecs: 3470

30 minutes

Subject Area:

56

ERIC

Aruitoxt provided by Eic:




File Nane:
programmed by Tamar Abeliovich Weaver, CERL

vy megat b

Authors:

4
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coset
luction Set
Tamar Abeliovich Weaver and Louis V. DiBello, CERL
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provide an introduction to set theory including a discussion of
operations: union,

To
sets, subsets, elements of a set, and the three
and example.

intersection, and complementation.
and erxor feedback.

Description:
t Time:

Each topic is presented via a short description
Student |

Practice exercises are given which include help
The student must correctly complete four exercises in a row for each
20 minutes

2524

topic.
Intermediate algebra
ecs:

t : Albegra
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File Name: math95c
Symbols of Grouping

Authors: Mitsuru Yamada, Malcolm X College, Steven Brayndick,
Malcolm X College, and Shin Saito, City Colleges of
Chicago
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Objective:
To present easy numerical problems involving order of operations and
parentheses.

1. There are five sections:
a. Addition and subtraction without parentheses
b. Aaddition and subtraction with parentheses
c. Operations without parentheses
d. Operations with parentheses
e, Backward drill

2. In each section the student is asked to evaluate arithmetic expressions.
Some sections contain expressions with parentheses, while others do not.
The student may press DATA to be given a sequence of questions and
arrows which lead him through the evaluation in steps; or he may press
HELP to be shown how to perform the evaluation. He must perform ten
evaluations yithout HELP to complete a section.

Grade Level: Basic mathematics Student Time: 30 minutes

Subject Area: Arithmetic ecs: 2941
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Word Problems

File Name:

Author :
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Description:

There are two sections:

a. Beginning Exercises I
b. Rate Problems II

Each section consists of ten word problems.

problems are arithmetic. At the
equation to solve the problem.

answer by pressing HELP,
help to complete the section.

Grade Level: Elementary Algebra

subject Area: Algebra

o9

Shin Saite, Ci

Drills T

ty Colleges of Chicago
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simple word problems into algebraic

At the beginning, the

end it is necessary to solve a linear

The student can obtain the correct
However, he must solve all problems without

Student Time: 15 minutes

ecs: 3164
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Evaluating Algebraic Expressions

Author: Errol Magidson, Kennedy-King College
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Objective:
The student will be able to evaluate algebraic expressions by sub-
stituting numbers for unknowns and then computing the solution.

Description:

- 1. Introduction
2. Arithmetic Operations: review
3. Order of Operations
4. Reading Algebraic Expressions
5, Writing Algebraic Expressions
6. Substitution

Grade Level: Elementary Algebra Student Time: 60 minutes

Subject Area: Algebra ecs: 3768

Special Notes:
Pretest and posttest are available,
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File Hame: dist
The Distributive Law

Author: Tamar Abeliovich Weaver, CERL
programmed by Robert Baillie, CERL
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Objectives:
1. To provide a graphic model for the distributive law:
2, To provide practice on the distributive law with signed numbers and
variables.

Description:
" 1. A model of dots in rows and columns is used to get the rule
ax (b+c¢c)=axb+axec.
2. The student assigns signed numbers to a, b, and ¢ and applies this
rule.
3, A simple example of repeated addition is provided as an alternative
justification of the rule.
4., The student is given practice exercises in applying the law with
signed numbers and variables.

Grade Level: Elementary Algebra Student Time: 30 minutas

Subjgct Area: Algebra ecs: 4831
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File Name: collect
Collecting Like Terms

Author: Tamar Abeliovich Weaver, CERL
programmed by Robert Baillie, CERL
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Objectives:
1. To introduce the following te
2 &

: like terms, x-term, constant.
ebraic expressions by collecting

like terms.

Description:
"~ After introducing the vocabulary, the student answers simple questions
on identifying x-terms and constants. The distribution law iz used to
open parentheses and like terms are collected to simplify the results.

Elementary albegra Student Time: 25 minutes

Algebra ecs: 3790

Special Notes:
The distributive law is a preregquisite (available in lesson "dist").
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File Name: exp3
Introduction to Exponents
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Objective:
To provide an introduction and drill and practice on exponents.

Description:
~ There are six sections:
a. What Is an Exponent
b. Practice Writing Exponential Notation
c. Practice Writing Multiplication Notation
d. Calculating Numerical Value
e. Practice Calculating Numerical Valuse
f. Final Quiz

Grade Level: High School and above Student Time: 50 - 60 minutes

Subject Area: Algebra ecs: 4140

Special Notes:
1. A section covering the SUPER key procedes the index.
2. A student is only required to pass the final quiz to complete the
lesson.

63

Q s

Aruitoxt provided by Eic:



K.

File Name: math95k
Laws of Exponents

Author: Richard Neapolitan, Wright College
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To present practice with help on exponent problems.

Description:

1. There are seven sections:
a. Writing an expression in exponential form
b, Writing an expression without exponents
c. Multiplying exponential expressions in one variable
d. Multiplying exponential expressions in three variables
e, Dividing exponential expressions
f. Expressions (one variable) to a power
g. Expressions (multiple variables) to a power

2. In each section the student is first shown how to perform the task

indicated on the index page. He must then successfully perform that
task six times to complete the section. He may, however, request HELP
at any time to receive assistance on a given problem. The HEL® consists
of being shown how to perform the task in steps.

Grade Level: Intermediate algebra Student Time: 40 minutes

Subject Area: Algebra ecs: 2207
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Authors: shin Saito; City Colleges of Chicago, and
Richard Neapolitan, Wright College
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Objective:
To present practice with help on roots of natural numbers,

Description:

" 1. There are five sections:

a. Powers

b. Introduction to Radicals

¢. Radicands

d. The Principal Sguare Root

e. The Principal Cube Root

Section a teaches the student the concept of a power. The student must

find four powers without HELP to complete the section. He may, however,

request HELP to finé a given power. The HELP consists of a sequence of

questions and arrows which lead him through the szteps inveolved.

3. Section b introduces him to the concept of roots and radicals,

4. Sections c, 4, and e test him on the concepts indicated on the index.
The format and requiraments to complete these sections are exactly those

P
L]

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Algebra ecs: 2339
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File dName: frac
Introduction to Radicals I

Authors: Shin Saito, City Colleges of Chicago, and Richard
Neapolitan, Wright Colleges
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Objective:
To provide an introductiorn and practice on radicals.

Description:
1. Thare are five sections:
a. Properties of Radicals
b. Simplifying a Sg:are Root
¢. Simplifying a Sgquare Root with a Fraction
d. Simplifying a Cube Root
e. Simplifying a cube root with a Fraction

2. Section a contains the statement of four properties of radicals used in
the following four sections.

3. In each of the last four sections the student is first shown how to
simplify the radical type indicated on the index. The student must then
simplify radicals of that type himself. The student may press HELP to
receive a series of questions which will lead to the simplification of
a radical. He must, however, simplify four radicals without HELP to
complete the lesson.

Grade Level: Intaermediate algebra Student Time: 30 minutes

=

Subject Area: Albegra ecs: 48673
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math95d
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Addition of Radicals

Shin Saito, City Colleges of Chicago and

Authors:
Richard Neapolitan, Wright College
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Objective:

To present practice with help on addition of radicals.

Dascrlifla

Thére are four sections:

a. Addition of Radicals

b. Adding Similar Radicals

c. Adding Two Radicals

4. Adding Several Radicals

In section a the student is shown how to aﬁd similar radicals, and shown

how tc combine radicals which can be simplified into similar radicals.
In section b; he must add similar radicals. He must do four problems
without HELP to complete the section. He may, however, request HELP
at any time,; to work a given problem. The HELP consists of a sequence
of questions and arrows which lead him through the problem in steps.
In sections ¢ and 4 he must add radicals which are not similar. The
ariteria and HELP are similar to that of section b.

30 minutes

Intermediate algebra Student Time:

3478
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File Name: math951
Irrational Numbers

Authors: Allan Meers, Wright College, Shin Saito, City
Colleges of Chicago, and Richard Neapolitan,
Wright College
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t a rationale for the existonce of irrational numbersa.
2. To present practice in recognizing irrational roots of whole numbers.
Description:
"1, There are two sections:
a. Introduction
b, Drill
2. Section a demonstrates how tne need for more numbers gave rise to
the rational numbers; then further need gave rise to the irrationals.
3. Section b is a drill designed to teach the student which roots of
whole numbers arxe irrational. He must recognize four numbers cor-ectly
to complete the lesson.

Grade Level: High School and above Student 77 20 minutes

Subject Area: Algebra ecs: 2595
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File Name: algex
Introduction to Posynomials

Author : B. F. Lathan, Kennedy-King Cocllege

Objective:

1e
23

3§

Descrd

To provide an introduction and practice exercises on operations with
monomials,

stion:

Operation with monomials.

pefinitions of monomial, binomial, trinomial, and polynomial are
introduced.

This introduction is followed by four drill sections on:

a. Adding monomials

b. Combining like terms

¢. Multiplying monomials

d. Dividing monomials

The criterion for each section is to do five problems correctly (not
necessarily in a row).

A short review can be accessed in each section by using the BACK key.
A lesson (file name: puzl) containing a crossword puzzle on algebraic
vocabulary can be accessed from the index of this lesson.

Grade Level: Elementary algebra Student Time: 40 minutes

Subject Area: Algebra ecs: 4331
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File Name: quadl
Binomial Products: (x + 2)(x = 3) etec.

Author: Iouis V. DiBello, CERL

FALT IR Y THESE OUT:

MATIF Y THESE OUY:
(Bai {-Ja=4) i} {352 (= I5- 4) & =i§v=70%

(5iidjt-30-p=4 - =15{=p) =38 413
= T =3

With = repimced by -1, we car aed that
n) (-3w-4) IS5 MOT EQUAL TO - 15x=-IBw

Fou need an mi-term,

REMT  to try again.

D ATTERTS

£5x) (3=-4) WOT EQUAL TO -13s-30=

Dbje:ﬁi\?ei;

To provide drill practice in multiplying binomials

Description:
1. There are four sections:
a. Aguide to these drills
b, Products like 3x(-2x + 5)
c. Products like (x - 2) (x + 3)
d. Products like (=5x + 1) (2x = 4)

2. 1In each of the drill sections the preblems are generated at random,
and the student may work as many problems as he wants.
Unacceptable answers are di..gnosed and saved on the screen for the
student; the correct ansver is given after four mistakes,

L

Grade Ievel: Elementaxy Algebra Student Time: 45 minutes

Subject Area: Algebra ecs: 3382

=y
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File Name: park2
Binomial Products: (a + b)(a - b) etc.

Aunthors: Paul Thcmpson, Parkland College, and Robert Baillie,
CERL :

rEre is a sgesre wilh siddes laxkl and (g% b}
what is its area? tass? ak

Each side i3 the SUH of the lergite & andl B .
Mow lat's divide the largd Bausve inglm four sasileT piece
The area =i the LAIGE sedsre fw the GLA =f the areas of
the four SWALLER picced!

Fere i3 B RAArE.
Each nide 13 (axbl. _ ‘
. _ .

Tha srea #f Thi% sguir e j= (msb) s(msb) or (Wb) 2.

Somet imes we AT bn mltiply this outs

(asb1Z = al = 2ab r o? B

1.

Prasy AT to dme Wb (aebl? cquals &

gl -~

he area of the iarge soare i5 abll
What iz PHOTHER sxprassisn for bewn) T 7

az*zab*bz ak
Therafars, i B
(a*b)z aE+2ab%bz

Objective: 7 7 7 7
To provide instruction and practice in binomial products.

pescziption:

1. There axe five sections:
a. f{a+ bt
b. (a~ b)?
¢. {(a+Db(a-D>
d. (a=+Db)(c+ d)
e. Reviev Questions

2. In each of the first four sections, a geometric diagram is used to ,
justify the appropriate algebraic formula (e.g., (a + b)2 = a% + 2ab + b?
in section one). Then the student is given exercises of thie same type
until he has answered four in a row on first or second try. Section
five contains exercises of all four types.

Student Time: 60 ninutes

Grade level:  Elementary algebra

Subject Area: Algebra ecs: 4182
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File Name: math95e
Math Special Products I

Authors: Shin Saito, City Col leges of Chicaga, and
Richard Neapolitan, Wright .ollege

[ Frebioms Tafti 1 Prob isws done (uithout help): B. —Frobilaa lalt: 4, Problews gotulwithw
hat :s the product of the Binoaials. What 18 the prochct of the binomials.
{2usBy) (Zu=%5%) ¥ (281 (Zu=5] ¥

Feply the rsle: Apply the ruls:

3% + byl (6w - by) = atxf - B2

ax ¢+ byd lax - Byl o« alx? - bEyd

Aecsrding to the abows rule, write the : Ecesrding te the above rule, write the
coaffinient of =l bElow. : coefficient of y?  balow

f7n s Sy) (Fw - Sy ¢ 3 % - 2% ¢ Sy (2x - 5y} = 4 mE - 254

Al that 1s lal: to 35 12 te -E2tur €2 the original
ArFow and write the srouees,

-HELF AVALIFELE -

Objective:
To provide practice with help in special products.

Description:

1. There are three sections:
a. Problem type: (ax + by) {(ax = by)
b. Squaring a binomial
c. Multiplying two binomials

2. In each section the student is shown how to find the type of product

{.dicated on the index page. He must then find six pcoducts of that
type without HELP to complete the section. The HELP consists of a
sequence of questions which lead him to finding the product ir steps.

Grade Level: [ntexrmediate algebra Student Time: 25 minutes

Subject Area: Algebra ecs: 3478

EP{fc* (2
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File Name: puzl
Crossword Puzzle on Algebraic Vocabulary

Author: "B, F, Lathan, Kennedy-King College

I E | W} T

s cluE 1Bmlect rumEar) a8 = ;l-;'é_"é!;l*if vaam=rl g
174 b 1 [
Cogsatorogm bhe =epimner 0 Tl T

[ER TET/L L SN

Objective:
To provide practice working with terminology of polynomials.

] seion:

1. The crossword puzzle to be completed is displayed on tie screen, The
student chooses a location (e.g., 3a for 3 acrosz). He is then given
the clue for that word and can enter his answer :n the puzzle.

2. The student can erase previous answers and by usirg the HELP key, he
can get the correct answer for a location he selecct.

3, Complete instructions can always be accessed by using the BACK key.

4. When the student has filled in the puzzle, he can have hig answars
‘checked. He is required to correct any mistakes.

Grade Level: Intermediate algebra Student Time: 20 minutes

Subject Area: Algebra  ecs: 2631
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File Name: quad2
Factoring Quadratic Polynomials

Author: Louis V. DiBello, CERL

PARCTICE IN FACTORING FRRITIEE In FRCTORTNG

¥ou WANT !
T PATCH |
FACTOR: TP

(=%} (21

Typs 10 oané af the lactors. ) -‘ MEXE  for PLATO to mult iply peur factors

o BAR ts charge your factors.

YOUR RESPOWSES

a3 (0 ¢ 4f e

Objective:
.~ To provide drill practice in factoring quadratic polynomials.
Description:
1., There are five sections:
a, A guide to these drills
b. Polynomials like 3x2 - 5x
c. Polynomials like x2 = x + 2
d. Polynomials like -2x% + 5x + 3
e. Polynomials like 10x% - 31x - 63
2, In each of the drill sections the problems are generated at random,
and the student can work as many problems as he wants.
3. The student is required to factor each quadratic into a product of
two linear factors by providing the linear factors one at a time.
Once the student has given two linear factors, his two factors are
multiplied out by PLATO to show him whether hig factorization is
correct or not. Incorrect factorizations are saved on the screen and
diagnosed for the student.

Student Time: 60 minutes

Grade Level: Intermediate algebra

Subject Area: Algebra ecs: 2495
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File Name: math95a
Factoring Polynomials

Authors: Shin Saito, City Colleges of Chicago, and
Richard Neapolitan, Wright College

Ertsr the factors im ea k porentbesis wnd &b s Lims.
Erene HE}T- after =ack =ntr -,

kAt ix khe Jargeaft paiir

Froglens 1eit: 4. Fiil lams gofesleithe

Frepzk thgs spialib

Fomazh thas sgeslat =

Fazfsr this pol osednisl:

Bloat prees =M T- for A Femul pr e lem.

Objective:
To present practice with help on factoring polynomials.

Description:

1. There are six sections:
a, Problem type: ax - bx*
b. Problem type: ax? + bx? + cx
c. Problem type: ax’y + bxy + cxy?
d. Factoring the difference at two squares
e, Factoring the trinomial square
f. Factoring the trinomial

2. In each section the student is first shown how to factor the polynomial
type listed for that section. He must then factor four polynomials of
that type without HELP to complete the section. He may, however,
request HELP at any time to receive assistance in factoring a given
polynomial. The HELP consists of a sequence of questions and arrows
which lead the student through the factoring process in steps.

Grade Level: Intermediate algebra Student Time: 40 minutes

Subject Area: Algebra ecs: 4715
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File Name: solvel
Solving Linear Egquations

Author: Mitsuru Yamada, Malcolm X College

In arder £5 g&t credit for doing this Eind of
sguatian, you must complete ore problen without
help (charce 4" balowl. To fimiah the lssasn, oou
wust get credit for #ach kind of #quation Ahowh an
the previcus pags (sscept the sptional ssctisnd .

prebleam

=33z =3F= =13

e s ‘ -3i= S

o —

Fesw mush Feelp 3o vou want for the problem abovs, BH -3z

Tope a rumkse. It 13 advisable to start wich *1.° X
3 Ther= 13 a [raztion an the [=ft which can be

R reduced. Tygps el ard preas REXT. FLATO will peduce
FLATO will t=l) seon what €0 . FLATO wil ] . all frastioms sn the [=Tt.

faa tell PLATO what t5 85, PLATO wi il 3 the
Zoampatatana Tar o,

Wil bges cait the nest step of the eguatian
£ast PLATOD will tell oo what teo o

Fru bz cut the rest ostep of the eguatasn.
FLATD it ] help when vou aak,

~TATA Tor Trformetion < BAGK To 40 BAK.
__Press SHIFT-DATA to stert this problem over again.

Objective:
) The student will solve one equation of each type (see the following
description) without help from PLATO.

Description:
1. One-step problems like 3x = 4.
2. Two-step problems like 2x + 3 = 4,
3., Equations where 'x' appears on both sides of the equal sign.
4. Eguations which have terms that can be combined.
5. Equations with parentheses.
5. Equations with fractions.
7. Harder equations with fractions (optional)

Grade Level: Intermediate algebra Student Time: 2 = 3 hours estimated

Subject Area: Algebra ecs: 7479

Special Notes:

1. There are four levels of "help" available to the student on each problem.
At the highest level, PLATO tells the student what t¢ do next and then
does the arithmetic for the student. At the lowest level, the student
must type in an equivalent equation.

There is cumulative data available to all non-student users of this
lesgson.

[ 8]
»
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File Name: wordl
Word Problems Involving Linear Equations

Gary Peltz, Malcolm X College, and Mitsuru Yamada,

Malcolm X College

(LA 208 I T

Airplarne B taken of f 6F minutss after Airplare
A and Peads 10 the same direstion, I sirplane A
travals with & comtant velocity of 735 aph and
ayrplare B with & coratant velesity of 1438 mh,
30 P dtare bours will Airplare B catch up Lo air-
H= Fhe lesti=r

itFe fps af seplanstion

clars A

U Pe s lai 5 o= B Skay

Tari =l The

Doty brow boaw £2 25lve this problems

Frams; =isxts,

1w
[ R TR =

Objective:

The student will be able to write equations for the word problems
presented in this lesson and solve the equations.

-iption:
Problems involving age, mixture, and rates are presented.
Student Time: 60 minutes

Grade Level: Intermediate algebra
ecs: 4548

Subject Area: Algebra ecs
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File Name: math95g

Author: Richard Neapclitan, Wright College

withiut belp,  The

Yo ve complated @ problems witheut Frip . The reguirmient 1z 2.8

Boakize the |oillmurmg fracfisn o [oussy farma:
! [ Reduce the [ollasing frastion €& lowest terma:

Whit 13 ihe femg AuRErat oy ' .
What 15 the new Poneratar”

el
wlaineld ¥

x:gh\u:

Firat v nust divide the ru ¢ sl ERes R Rt or o e L.
B the highest paower of = whith iz des both ramer ator o - Il the rumerator ard the dencmivator can Bith
w3 dErominator,  Whst (s (7 : factored and if ¢ :
ther e rad th preEasd B+ dividing the
and the derominster by this Jastor,
.
Write the rumsrstor in fastorsd fore:
Etract Sepihants, e mizt . vernl faxdi b
derominater £ the graatest
Wbt = BT

JO £

Eirall s, divisde rumerator ared d=oiminstor B the highsst
Famsr Lf o E1 IS sra®ar and dERominater,
bhat 1= v
2 b
,birlr:ti :n;--;r :htth::rﬂ::a:” sand Ene the A Press FELF again if wou g ot Eiow the answer o
anE o thes= new gquestions, .

Objective:
To present introduction and practice with help on reducing algebraic
fractions.

Description:
1, There are four sections:
a. Problems of the form 8x"“/4x?
b. Problems of the form 10x%y“/2x"y”
c. Problems of the form (6x° - 4x%)/12x2
d. Problems of the form (x? + 5x + 6)/(x% +3x + 2)

2. In each section the student is shown how to reduce the fraction shown
on the index. He must then reduce two fractions without HELP to complete
the section., He may, however, request HELP for any given fraction to
receive a sequence of questions and arrows which will lead him through
the reduction process in steps.

Grade Level: Intermediate algebra 35 minutes

Subject Area: Algebra ecs: 3471
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math95h

Multiplying Algebraic Fractions
Richard Neapolitan, Wright College

File Name:

Tou've completi=d @ :;ragiﬁg w
Perform the ir\ji;a,ted multiplicstion: [Give FINAL amsuer)

What i3 the rew rumerstir?
3 .
=¥ d

—_ .
W zan factar the Fodrsti: t=rm appesring i the

ted § problens wi
Ferfarm the !Fbii:;lte-i miltiplicatien: (Give FINRL armusr)
5
[ i":wéiﬂs
. o0

reimerator s thst cur procbst lood s as (5] [zaus:

£

l};"f: Peadi .
{gﬂi"
1 b th roemerstar ancd dERIminstiE”

What 1=z the rew rumerator?
LI TYET .
What petussi - f 0 appdar

Ao ek Fritad dhE gEiSwer o

ELeas

Brezx HELF agsir 11
g of theEfs vomn e

arad PEFEF .

ksl Fred FERIL

To present practice with help on multiplication of algebraic fractions.

Description:
i There are three
Problems of the
to receive a series of questions and arrows which will

Objective:
sections: ) )
form (x3/3y2) x (7x3/y")
the form (x%/3y?) x (5y?/x3)
form [(x% + 7x + 12)/y7) x [y5/(x + 4)]
student is first shown how to multiply the algebraic
He must then perform two multiplications
He may, however, request HELP

1a

ai

b. Problems of

c. Problemg of the

2. In each section the
fractions shown on the index.

without HELP to complete the section.,

35 minutes

perform the multiplication for him.
3101

Student Time:

for any problem
Intermediate algebra

Grade Level:
Algebra

Spbﬁg;t Area:
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File Name: math95i
Finding the Least Common Multiple of Algebraic
Exprassions

Author: Richard Neapolitan, Wright College

F to be given the snhausr to

Press HELP to b given tre .

N . . f Fired + B e s LLCLHD A e = pFELR]SRE ]
Find the l£ast comman multigle iL.7.1) of these wspression:: Find the leazt ,,mg,n:ﬁult!;l, L.C.H1 20 khess gopreasione
ra%? ang 21,06 e Telenit, atedb Al ek

1. Factor essh evprassisr (Ats prims [astors, 1. Fsotsr each ssprazzion otz prime factors,
Fagtorad
Fact rm [iFsE s.praskisng
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=4
— 1ol &epFESE IR I -
Cpd BipTESIL I
s The thavd Saprazsien 1x sangel 4 Linear #uirassicn.
Thes L.C. 01 N S the dilfsrent pries Therafore, 1 13 prins inld 12 alv#sd: faitired,
fisters, Fargad £ fhe HIGHEST =.porent :
N Fattzr=i
that .sis - - N
. Ehird s.prass) sng

ithg®t 12 the Righeat svpon=nf

I

Objective:

To present practice with help on finding the least common multiple of
algebraic expressions.

Description:
1. There are five sections:
a. Two expressions of the form 6x

b. Three expressions of the form 6x3y"*
. Three expressions of the form x2 + x - 6
. Two expressions of the form x3 + x? - 6x

e. Three expressions of the form x%2 + x - 6
2. In each section the student is first shown hov ¢ . .5 the least common
multiple of expressicns of the form indicated v tha index. He must
then find the least common multiple in thres problems without HELP
to complete the section. He may, however, reguest HELP for any problem
to receive a sequence of questions which will find the least common
multiple in steps.

3yt

o'

Ln

Student Time: 30 minutes

Intermediate algebra

Algebra ecs: 4367
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File Name: 12:..£h95j
adding Algebraic Fractions

Author: Richard Neapolitan, Wright College

Do thigm vt jmn v qeer ¥ * b 5 Ea't “""f e
pm oam fired Bhe | oer¥ P s gt [ @E - s fraste o bawvysr | Tis
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Objective:
To present practice with help on addition of algebraic fractions.

Description:
1. There are seven sections:
a. Problems like 4x/3 + 5x/4
b. Problems like 7x/2 + 2x2/3
¢, Problems like 3x/4 + 2y/5
d. Problems like 2/5x%x + 5/3x
e. FProblems like 2/7x + 3/2xy
f. Problems like (3x + 2)/4x + (2y + 5)/3y
g. Problems like 3/(x2 - 4) + 2/(x% =3x + 2)

2. In each section the student is shown how to add the algebraic fraction
shown on the index. He must then add algebraic fractions of that same
variety. He must do this three times without HELP to complete the
section. He may, however, request HELP at any time to receive a sequence
of questions which will lead him through the addition in steps.

Grade Level: Intermediate algebra Student Time: 45 minutes

Subject Area: Algebra ecs: 4623
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File Name: lim1l
Solving Fractional Equations

Author: Richard Neapolitan, Wright College

Selve the lalisuing equation:
.

GE=2 | Gm-1 | 4ael

4 F
The L.C.0. 1a 1z
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4 z [3
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Objective:
Te provide practice with help on solving fractional equations.

Description:

1. There are three sections:
a. Problems like (x + 3)/2 + (x + 5)/6
b. Problems like 3/4x + 6&/5x = 13/20
¢. Problems like 2/(x - 1) ~ 3/{x + 3) = 6/(x + 2x - 3)

2. In each section the student is shown how to solve the equation listed
on the index. He must then solve fractional equations of that type
himself. He may press HELP to receive a sequence of questions which
will lead to the solution. However, he must solve two equations with-
out help to complete the section.

(x + 1)/9

Grade Level: Intermediate Algebra Student Time: 30 minutes

Subject Area: Algebra ecs: 4705
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File Name: remttt
How to Plot Points

Authors: Donald Cohen and Jerry Glynn, Elementary Math Group,

CERL
adapted by bDavid Lassner, CERL

Objective:
To provide remediation in plotting points
the checkup in cctttest several times.

for students who have failc.

Description:
1. The student is taught to move a cursor o

a specified x,y location in
a grid.

2. He is stepped through this process first, then he is asked to work
several similar prcblems until he can work them without error.

i

Grade Level: Intermediate algebra S+ ’'ent Time: 30 minutes

Y

2679

Subject Area: Algebra ecs:

ERIC 8

Aruitoxt provided by Eic:
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ile Name: ccttt
Tic-Tac~Toe

Authors: Donald Cohen and Jerry Glynn, Elementary Math Group,
CERL
adapted by David Lassner, CERL

oo FOTRSTE 0 Felle e hes t

Fouar mark 13 }{ T swear WouP inark 1% c]i FLATY

1,1
.0
(LY

Objective:
To teach plotting points on a grid by using a tic-tac-toe game format.

7. The student plays tic~tac-toe against PLATO on a 4 X 4 grid. The
markers are placed at the grid ~»ints by giving the coordinates of
the grid point.

2. Depending on the level of pla ci-  1rid may include negati
coordinates.

Description:

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Algebra ecs: 3245
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File Name: cchattle
Battleship

Authors: bonald Cohen and Jerry Glynn, Elementary Math Group,
CERL
adapted by David Lassner, "ERL

1T HIT WiT

Teir have murik:

Batr = b

To provide reme?iation on plotting pcints if student fails the checkup
ir. gcgtctest.

Dascription:

7. sSimilar to the commercial game "Battleship." The markers are placed
on grid points by typing their coordinates. The grid consists of all
four guadrants,.

2. The student plays aga..st PLATO.

el: Intermediate algebra Studant Time: 30 minutes

Grade Lev

Subject Area: Algebra ecs: 2340
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File Name:

]
Fhe radipatas!

To provide a chezlun on the

1. The student is usred o

P4

coctttest
Plotting Poin'~ wckup

Donald Cohen and Jerry Glynn, Elementary Math Group,
CERL

adapted by David Lassner, CERL

student's ability to plot points.

u. swer two types of questions:

a. Give the coordinates of a given point -n a grid
L. Move a cursor on a grid to a point whose coordinates are given

correctly.
Grade Leved:

Subject irea:

ERIC -

Aruitoxt provided by Eic:

Inrermediate algebra

Algebra

2. To pass the checkup he must answer three ocut of four questions

Student Time: 15 minutes

ecs: 1560
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Graphing Straight Lines -- Table Values

Author: Barbara Lederman, CERL

v ¢ 3

2{ -4) ~

flove tha curaor to the point (-4, 5}
ite Bl teelet the point.

TesEakivisiria R

ovide instruction and practice in getting a table of values
sfying a given equation of the form y = mx + b , an’ using it

;raph the rorresponiing straight line.

Description:

1. There are three sections:
a. Getting the table ol values
b. What's my line (graph it using the table of values)
c. What's my line {(graph it by moving a cursor on a grid)

2. In the first two sections the student is given a linear equation of
the form y =mx + b anrd required to provide x and y values to make
a table of values that satisfy the given equation. As each pair is
entered in the tawle it is automatically plotted on a grid.

3. Tn the third section the student moves a cursor to plot points on a
~-id that satisfy a given linear equation of the form y =mx + b .
In all three sections at least three correct points are reguired and
all points are checked in the eguation.

Grade Level: Intermediz- ra Student Time: 30 minutes

Subject Area: Algebra ecs: 4713
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File Name: line2
Intercept of Straight Lines

Author: Barbara Lederman, CERL

Firiah the equatien of thia 1yre:

= - m o+ =2

Good! — 2 1s tee Y- INTERCEFT!

Tour ine goea through 10, x? 1,
BT tha |ire pou want goes through (8,

Objective:
To introduce the y-intercept and to provide instruction and practice
in finding it from the graph of a linear equation.

Description:

1. There are two sections:

a. What is the y-intercept _
b, What's my equation (fill in the y-intercept)

2. Section a starts by allowing the student to fill in the blank in an
equation of th. faxm y = mx + ___  and displaving tl.e graph of that
equation. In soction b, he is taken through a series of exercises
until he can determine the intercept by looking at the graph.

Grade Level: Intermediate algebra Student Time: 15 ninutes

Subject Area: Algebra ecs: 2123
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Tile Name: Ilinela
Slope of a Line

Author: Barbara Lederman, CERL

W_E.f Iinsai

B y=i=w-=12

F ofima ik PR moatian s thia loee:

Try to finish the squation of this lime:

- = 3
2 b Vo= - 1

It o amts the siher direstion. : -

i 4 Zign!

Gasd! =1 is the slope!

Objective:
To introduce the slope and to provide instruction and practice in
finding it from the graph of a linear equation.

Description:

1. In section a the student fills in the blank in equatirms of the form
y = _x + b and the graph of the resulting equatien is displayed on
the grid.

2, Section b presents a trial-and-error drill where the student deler-
mines the slope from a graph. If the student types in an incorrect
slope, the graph of the line with that slope is displayed on the grid,

3. Section c presents the rise=-over-run definition of slope.

4, Section d develops the two-point formula for slope.

Grade Level: Intermediate higebra Student Time: 30 minutes

Subject Area: Algebra ecs: 44h2
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File Name: linela
Point-Slope Form
Authors: LaVerne McFadden, Parkland College, Keith Bailey,
CERL, and Barbara Lederman, CERL
programmed by David Lassner
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Objective:
Given twe points or one point and the slope, the student will be able
-1

e
to write an equation ©f the corresponding line,

Description:
1. There are two sections:

a. Given the slope and 3 point, write an equation
b. Given two points,; write an equation.

z Each s2etic.. contains instruction and practice exercises all of which
can be accessed from an index.

3. In the practice exercises, the student can step through a problem by
pressing the HETP key. He is required to do three problems without
help in each section to complete the lesson.

Student Time: 30 minutes

Grade Level: Intermediate algebra

1976
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File Name: line3
Graphing Any Line in the Form vy = mx + b

Author: Barbara Lederman, CERL

S
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Press L8] to adkl mere grid linss,

Objective:

To provide pra<tice in using the slope and intercept to find the
equation of & given straight line or to graph & given linear egquation.

Description:

1. There are four sections:
a. Summary of intercept and slope
b. What's my equation (type it)
¢, Graphing hints
d. What's my line (graph it)

2. In the fir:i section, the student is given eguations in tne form
y =mx ~ b .cr which he must give the siope and the y=intercept.

3. In the z.c.” saection, the student is given the graph of a straigh:
line and t:z :.:2t type in a linear equation with that graph.

4. The third section helps the student step-by~step to graph a linear
equation by using the y-intercept and the slope.

5 Tn the fourth se~tion he is given a linear equation and he must g.aph
it by plotting at least three correct points on a grid. The sident
is expected to make use of the concepts and technigues learned in the
previous line lessons.

Grade Level: Intarmediate algebra Studert Time: 30 minutes

SubjEGt Area: Alyebra ass: 3587

ERIC 91
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File Name: lined
The Lines y =h and x = ¢

Author: Barbara Lederman, CERL
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Objective:
~ To introduce the lines y =b and x = ¢ and tc drill the student in
graphing any such eguation and in finding the equa’.on of any horizon-
tal or vertical line,

Description:

1. There are four sections:
a. Type the equation (horizontal lines)
b. Graph the ~quation (horizontal lines)
c. Type the .guation (vertical lines)
d. Graph the equation (vertical lines)

2. These sections introducs: horizontal and vertical lines and present
drills similar to those used in earlier lessons.

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Algebra ecs: 3634
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File Name: line5
Graphing Lines in the Form ax + by + ¢ = 0

Author: Barbara Lederman, CERL

Objective:
To enable the student to convert a linear equation in the form
ax + by + ¢ = 0 to the form y = mx + b and thereby identii, .ts
slope and intercept and be able to graph it.

a. Find a, b, c
b, Clange ax + by + c =0 to form vy = mx + b
c. What's my slope
d. What's my intercept
e, What's my line (graph it}
2. In the first tv sectimns tha student is taught to convert a linear
ecuation from ..e form ax oy +c =0 to y = mx + b.
3. In the last thr- serticns the <gquations are given in the a, b, ¢, form
and the drills ar. ¢ herwvise the same as in earlier line lessons.

Grade Level: Intermediate algebra Student Time: 60 minutes

Subject Area: Algebra ecs: 350

Special Notes:
At this time all lines presented in this lesson can be converted to
the form y = mx + b . At gome time in the future, vertical lines in
the form ax + by + o = 0 will be added to this lesson.
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More Exercises cn Linear Eguations and Straight Lines

Donald Cohen and Jerry Glynn, Elementary Math Group, CERL

That dosae b

i areo ¥ besr
Presr HE T

'T@'ﬁravide a series of problems which require the consolidation of all
previously learned skillsz in graphing straight lines.

Description:
1. There are seven sections:
a. Give the equation of
b. Give the equation of
. Give the equation of
. Give the equation of

point ,

e, Give the equation of a lin:
f. Give the equation of a line
g. Give the equation of a line *
2. 1In each section, the student worl:.
the given type of question. E

line through a given po.int

line flatter than a given line

lirne wwavh the same slope as a given line
line %' it meevs z given line in a given

TS

-ough two given points

¥~~dicular ¢ 2 given line

. h Phires < ven points

spacific instancas of

fiae thia.,

Grale Level: Intermediate algebra Student Time: 60 minutes

= B 3

gubjeg; Area: Algebra ecs: 2054
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File Mame: simequ
Introduction to Systems of Eguations

Author: Barbara Lederman, CERL

IF we have & acluti1on to a sentem,
than 1t must satisfy both egu flom:

Exanple:

Geendl Fhow Us® theBe AFFow’ keym to fmove the
anFisw to the lzzation of the aolution:

= -DETA- when v are o

Obiective:
To provide an introduction to systems of linear egquations with emphasis
the geometric meaning of the solution to a 2 x 2 system.

iption:
Several large systems are shown. 2 x 2 systems are discussed.
Solutions to a system are shown to be intersections of pairs of liines.

Grade Level: Intermediate algebra Student Time: 15 minutes

Subject Area: Algebra ecs: 3140
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File Name: simequl
Independent Systems of Equations and Numbers of
Solutions

Author: Barbara Lederman, 9.4
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Objective:
"~ To familiarir the student with the geometry (graphs) of three dif-
ferent types of systems: independent,; inconsistent, and dependent
as well as the number of solutions for each type,

a. A graph (1.0 equations) is presented. The student enters which
type of system it represents and how many solutions it has.

b. Only the eguatiors are presented °nd ratios cf coefficionts are
discussed. The students give system type and number of solutions
as before.

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Algebra ecs: 38z#A
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How to Write of DIruations

Autlhior: Barbara Lederman, CERL
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. Independent
b. Tneconsistent

c
2. A help sequen-e is available for the dependent system section.

Grade Level: Intermed late algebra Student Time: 75 minutes
ecs: 3072

Special Notes:

Solutions to the systems are given as follows:

a. Independent systems: an order pair

b, Inconsistent systems: the word "ncne'

c. Dependent systems: first either equation is typed; then three
points on the "solution" line must be given,

o
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Solving 2 o« 2 Systems by Crayed ing
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Po provide instructioen in seolving 2 = 2 liaear systems by graphing.

The gtudent graphs one squation at a time, and then estimates {le
zolution to thz sysgtem by reading the grapl.

Zx~de Level: Intermediate Algebra Student Timo: 30 minutes

Subject Arca; Algebra e:s: 2611
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Algebraic Methods of Solving

Barvara Lederman,

A SRR A I R e T T NI S e O e

algebraic methods for salving

1. 7T@ provide motivation for learning
systems of aquatiéns.
2. To promo=e an understanding of why the methods work through the
use of graphs.
De%:rlpt;ans.
1. BSeveral systems are presented which can almost be solved by inspection.
The student solves these with any requested help.
2. The idea of equivalent systems is presented using equations and graphs.
3. The student iz told that algebralc methods can be used to change
Yugly" systems into equivalent systems whose solutions are easy to
read.
Grade Level: Intermediate Algebra Student Time: 30 minutes
Subject Area: 2Algubra ecs: 3459
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Chjectiva:

To provide instruction and
linear equations using the

Descrivtion:

1. The substitution method is
The student then practices
Graphs are used to picture

2. Dependent and inconsistent

Grade Level:

Blgebra

Subject Area:

intermediate Algebra

Fo

B

Svstems by Substitution

Lo dernan,

i oigiew Froglem

Tops tim= of B30 Y Frfige £ T & oF
| SN ) L L

FRLRITE [a) 0cr

[ ]

exercises in =olving 2 X 2 systems of
substitution method.

presented step-by-step using flowcharts.
eazh step tyoing in the resulting equations.
whe* is happening to the system.

gvstems are also solved.

1]

Student Time: 45 minutes

5560
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Solvimg 20+ 2

Method

Systems by the Addition-Sublraction

CLIL

Al thot: DBarbara Lederman,
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Objective
To provide instruction and exercises in solving 2 x 2 systems of linear
ecuations using the addition-subtraction method (this method is also

method of linear combinations).

|

known os th,

1. The addition-subtraction method is presented step-by-step using flow-
charts.
2, The student then practices each step, typing in the resulting equations.
Graphs are used to picture what is ha ppen;ng to the system.
3. Independent, dependent, and inconsistent systems are presented.
Grade Level: Intermediate algebra

Student Time: 45 minutes

Subject Axea: Algebrd ecs: 5344




Exercises on Solving 2 2 3ystems of Equations
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To provide practice in solving each type of 2 x 2 system of linear

equations: independent, inconsistent, and dependent.

This lesson is strictly a drill. No instruction is provided. A student

gives solutions to systems of equations.

Student Time: 15 minutes, minimum

Subject Area: Algebra ecs: 2572
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Barbara Lederman, CERL

Objective:

To provide a posttest for the
equations.

Description:
1.

The test consists of twelve questions. There are
questions, six yes or no type questions, and four
student must give the solution to a systenm.

The student can skip any question by pressing LAB
question later.

Within each problem ti'pe, parameters for the exer
generated so that new questions will be presented
repeat the test.

Grade Level: Intermediate algebra Student Time:

Subject Area: lgebra

O
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15 = 20 minutes
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solving Quadratic Equations by Factoring

Author: Louis V. DiBello, CERL
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Objective:

1.

To give drill practice in solving quadratic equations by factoring.

Description:

There are five sections:

a. A guide for these drills
. .. e _

b. Equations like 3x° = 5x =

c. Eguations like x%2 - x + 2 0

d. Equations like -2x% + 5x + 3 =

oo

[ =]

e. Eguations like 10x* - 31x - 63 0
In each of the drill sections the problems are generated at random,

and the student may work as many problems as he wants.

The student can choose to give the solutions right away or to factor
the equation first. Any solution he gives is checked by plugging it
into the equation and the student is shown this check.

If the student cannot give the solutions, he is required to factor the
equation first., Incorrect factorizations are multiplied out for the
student and saved on the screen.

After four incorrect factorizations, the correct factorization is given
and the student is required to solve the equation. After three incor-
rect attempts to give a solution, the factorization is analyzed to

find a solution from it.

Intermediate algebra Student Time: 60 minutes

Algepbra ecs: 3370
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File Name: math95m
Solving Quadratic Equations by Completing the Square
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Author: Richard Neapolitan, Wright College
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To present an introduction and practice with help on completing the

Description:

There are two sections:

a. Completing the Square

b. Solving by Completing the Square

In section a the student is shown how to complete the square. He must
then complete four squares himself without HELP to complete the section.
He may; however, press HELP to receive a sequence of questions which
will complete the square in steps.

In section b he is shown how to solve a guadratic equation by completing
the square. Again he must solve four problems without HELP, but may
request HELP to solve any particular problem.

Grade Level: Intermediate algebra Student Time: 30 minutes

Subject Area: Algebra ecs: 4668
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Objec

i

"To present practice exercises with hel
by factoring.

on solving quadratic equations

5

The student is first shown, step-by-step, how to solve a quadratic
equation by factoring. He must then solve quadratic equations himself.
He can press LAB to see the equation solved in steps, or HELP to
receive a sequence of questions and arrows which lead to the solution.
2. He must solve two equations without any help to complete the lesson.

e Level: Intermediate Algebra Student Time: 30 minutes

Subject Area: Algebra 3080
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Pile Name:

weplot

Funcltion Plotter

Author: Feith Bailey, CRREL
section four designed and programmed by Dan Sleator,
CERL

Objective:
To provide a function plotter for the students to use.

are four main sections.

a. v = f{x): y a function x

b. r = f£(t): polar functions

. f(t), v = g(t): parametric equations

d. Implicit functions

2. In each section the student can type in any function or egquation of
the appropriate type and PLATO will graph it on a irid. The student
can graph several functions on the same grid for purposes of com-
parison, and he can choose the x and y scales.

2. A section containing instructions is available from the index or by
pressing the HELF kKey.

0
"
!

Grade Level: High School and above Student Time: open-ended

Subject Area: Function Plotting ecs: 2954

Special Notes:
) Previously entered formulas can be recalled and modified using the
COPY, EDIT, and ERASE keys. Use of this lesson has been most effec-
tive when students were provided by their instructors with sequences
[l{[lc of equations to be graphed. 107
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File Name: plot3

Author: James Bowery,; RHRC
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Objective:
To provide a three-=dimensional surface plotter.

An expression in x and v, coordinates of the observation point, and
size can be entered. The corresponding surface is then plotted.

ade Level: Community College and above Student Time: open

Subject Area: Graphing functions ecss: 951
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File Name: liter
Introduction to the Metric System

Author : Ruth Chabay, Department of Chemistry, University of
111 inois at Urbana=Champaign
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objectiwe:

To present an introduction and practice on metric measures and conversions.

pescxiption:
1. Irstxyuction and practice on metric measures of distance, weight, volune,
ard temperature,
2. Covexs corwelsions within the metric system and conversion between
metric and English units.

Grade Level: Basic mathematics Student Time: 30 minutes

751.1}3;! ect Area: Ari thmeti ¢ ecs: 5521

specdal Notes:
containps an index from which each topic can be accessed.
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File Name: introtrigi
Introduction to Trigonometry

Author: Richard Neapclitan, Wright College

Objective:
- To provide an introduction to the basic concepts of angles, triangles,
and the terminology used in defining sine, cosine, and tangent of
angles in a right triangle.

Description:
- There are four sections, each of which is available from an index.

a. Arzle, The meaning of "angle" and measuring angles in degrees,
bac2d on dividing a circle into 360 equal parts, are presenpted.

b. Triangle. The student is asked to select figures which are
triangles from a display of a variety of plane figures. Exercises
based on the fact that the sum of the angles in a triangle is
180 degrees are given.

¢. Right triangles. The definition and examples are given.

d. Basic trigonometric concepts. Instruction and exercises on
hypotenuse, side opposite an angle, and side adjacent to an angle
are given. Sine, cosine, and tangent of angles in a right triangle
are defined and the student is asked to compute these values for
triangles with given sides and angles.

Grade Level: High School and above Student Time: 30 minutes

Subject Area: Trigonometry ecs: 4526
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File Name: trigl
Similar Triangles and Pythagorean Theorem

Authors: FPaul Thompson, Parkland College, and Robert Baillie, CERL
programmed by Robert Bajllie, CERL

Cbjective:
To provide review of geometric concepts prerequisite to trigonometry.

Description:

1. Review of the concepts of acute, obtuse, and right triangles.

2. Introduction to similar triangles and corxesponding parts in them.
The student is asked to rotate one triangle until it is in the same
position as a similar triangle (see picture).

3. The student calculates ratios of sides and finds missing sides by
similarity,

4. The Pythagorean Theorem is presented =- along with the terminology:
hypotenuse, opposite side, adjacent side, opposite angle, adjacent
angle.

Grade level: High Schoel and above Student Time: 40 minutes

Subject Area: Trigonometry ecs: 4024

E——

Special Notes:
The student gets an index and can review the sections in any order.

ERIC 111
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File Name: trig2
Spzcial Right Triangle

Authors: Paul Thompson, Parkiand College, and Robert Baillie, CERL
programmed by Robert Baillie, CERL

Objective:
- To familiarize the student with facts about right triangles.

Description:
1. Instruction in typing the degree symbol (°), and a proof for "The sum
of the angles of a triangle equals 180°" are provided.
2. Properties of the 90°-45°-45° and 90°-60°-30° right triangles are
developed, The student uses these and the Pythagorean Theorem to

find the unknown sides.

Grade level: High School and above Student Time: 30 minutes

Subject Area: Trigonometry ecs: 2110

Special Notes:
The student gets an index and he can study the sections in any oxder.

112
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File Name: trig3
The 3ine of an Angle

Authors: Paul Thompson, Parklznd College, and Robert Baillie, CERL
programmed by Robert Baillie, CERL

Objective:
To provide instruction in using the sine for finding missing sides wr
angles of a right triangle.

Description:

1. A definition of sinA is provided and used to find sinA when the sides
are known.

2. The student finds missing parts of a right triangle when the sine of
an angle is given. Examples and practice are provided.

3. The student uses tables of sines to find sines or angles when one of
them is given.

Grade Level: High 3chool and above Student Time: 30 minutes

Subject Area: Trigonometry ecs: 3114

ety

O

ERIC

Aruitoxt provided by Eic:



V5

File Name: trig4
' The Cosine and Tangent of an Angle

Authors: Paul Thompson,; Parkland College, and Robexrt Baillie, CERL
programmed by Robert Baillie, CERL
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Objectives:
To provide instruction and practice on using the cosine and the tangent
to find missing sides or angles of right triangles,

1. A definition of cosA is provided and used to find cosA when the sides
are given.

2. The student uses tables of cosines to find cosines or angles when one

of them is given.

Use of cosine to find missing parts of a right triangle.

Finding sinA by using cos(90-A) and vice versa. Proof and practice

are provided.

Definition of tanA, and finding tanA when the sides are given.

Using tables of tangents to find tanA or A vhen one is given.

Use of tangent to find missing parts of a right triangle.

‘JF’-‘E 1

G

Grade Level: High School and above Student Time: 30 minutes

Subject Area: Trigononetr, ecs: 4150
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File Name: trig>
Solving Right Triangles

Author: Robert Baillle, CERL

Objective:
To provide a review for the sine, cosine, and tangent of an angle and
applications to solving right triangles.

Description:
1. Right triangle problems are provided with the following parts given:
a. All three sides
b. Two sides
¢. One side and one acute angle
2. The student is given help in finding the missing parts by breaking the
procedure into steps.

Grade level: High School and above Student Time: 30 minutes

Subject Area: Trigonometry ecs: 4150

Special Notes:
2An index is provided so that the student can review the sections in
any oxder.

ERIC 115
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introduce the laws of sines and cosines and provide examples and
practice in solving obligque triangles.

The laws of sines and cosines are presented without proofs but with
edamples.
2. Oblique triangle problems are provided with the following parts given:
a. All three sides
b. Two sides and the included angle
¢. One side and two angles
3. The student gets help with the algebraic manipulation of the laws as
needed in the problems. Answers are given in some places after several
mistakes are made.

S

tudent Time: 30 minutes

Grade Level: High School and Above

Subject Area: Trigonometry ecs: 4720
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"To teach the student how to use tabies to find values of the sine for

angles

greater than 90 degrees.

180 - A
High School and above

Trigonometry

son will be expanded to

a short lesson with exercises which develop the formula
( ) from the pattern in a table of sine values.

Student Time: 5 minutes

ecs: 568

inelude a similar treatment for cosine.
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File Name: word2
Word Problems with Trigonometryy

Author: Gary Peltz, City Colleges of Chicago

Objective:
o To provide practice in solving word problems.

Description:

" 1. Given the angles of elevation from two observation points of a tree
on the opposite side of a river, the student is asked to generate an
equation which can be solved for the width of the river. When he
has entered such an equation, he must then £ind its solution.

2. Several types of help are available: see a general explanation of
the procedure to use, have the problem solved, or be stepped through
the problem. In the step-through help sequence, the answers can
always be obtained by pressing the HELP key.

Grade Level: High school and above Student Time: 20 minutes

Subject Area: Trigonometry and ecs: 4362
Elementary Algebra
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File Name: scienot
Scientific Notation

Author: Barbara Lederman, CERL
programmed by David Lassner, CERL

Objective:
To provide instruction and exercises on scientific notation.

Description:

1. In the instructional section which precedes the practice exercises,
the relationship between the exponent in the power of 10 and moving
the decimal point is taught.

2. There are two types of practice exercises:
4. Multiply out a number given in scientific notation.
b. Fill in the correct exponent in the power of ten so that the
number will be in scientific notation,

Grade Level: High School and above Student Time: 10 = 15 minutes

Subject Area: Arithmetic ecs: 1873
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File Name: cclog
Introduction to Logarithms

Author: Donald Shirer, Valparaiso University
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Objective:
To provide an introduction to logarithms and logarithm tables.

Description:
1. The lesson includes instruction and exercises on powers of 10 loga=
rithms, log tables, antilogs, use of logs, and a quiz.
2. There are also two optional topics: construction of log tables,
and logarithmic relations between twe guantities.

Grade TLevel: Elementary Algebra Student Time: 45 minutes

Subject Area: Algebra ecs: 5679

Special Notes:
1. Use of on-line calculator is explained and made available.
2. Topics are accessed from an index.
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File Name: sr1 (jumpout to sr and scienot)
Slide Rule

Author: Barbara Lederman, formerly of CERL
programmed by David Lassner, CERL

Objective:
To provide instruction and practice in the use of a slide rule for
multiplication and division problems.

Description:
1. There are five sections:
a. Review of scientific notation
k. Reading a slide rule
c. Estimating answers
d. Multiplication
e. Division
2. Each section has instruction and practice drills.
3. A simulated slide rule is used for the instruction. The student
uses his own slide rule to work the exercises, with remediation pro-
vided by the simulated slide rule.

Grade Level:  Technical math or Student Time: 3.5 hours
physical science courses

Subject Area: Slide Rule ecsg: sr: 3351
sril: 5994
scienot: 1873

Special Notes:

The student needs his own slide rule to work the exercises in sections
four and five. :
ERIC 121
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File Name: ccprob
Introduction to Probability

Author: Robert Baillie, CERL
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Objective:
To acquaint the student with the meaning of randomness and probability.

Description:

1. Randomness experiment shows that randomness involves unpredictability
{the outcome of a coin toss can not always be predicted in advance) .

2. Formal definition of probability is given, followed by examples which
use the definition to calculate the values of various probabilities.

3. Example to show that impossible events have probabilities of 0, events
that are certainties have probabilities of 1, and all other events
have probabilities between 0 and 1.

4. Coin and dice throwing experiments (see Special Notes).

5. Explanation of the fact that, if 100 consecutive tosses of a balanced
coin come up "heads," the probability that the 101st toss will also be
"heads" is still 1/2,

6. Examples show the diffexence between independent and dependent events,
and the product law for independent events is obtained from examples-

Grade Level: Community College Student Time: 60 minutes

Subject Area: Elementary probability ecs : 6200

Special Notes:
Two sections simulate coin and dice throwing experiments. The student
can see what is likely to happen when a large number (up to a billion)
of coins or dice are tossed. 3
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File Name: mathcc
Community College Math Index

Contact: Louis V. DiBello, CERL

Objective:

To provide an on-line index of all community college math materials
which are currently available for use, inspection, or criticism.

Description:

- This is an index allowing easy access to basic mathematics materials.
It is periodically updated, and it contains the current status of
lessons as "preliminary version," "under review," or "classroom tested."”

Grade Level: Adult Education and Student Time: not applicable

Community College

Subject Area: Mathematics ecs: 2349
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File Name: studnotes

Objective:
To let the student write notes or comments on the lessons he has
completed.

Description:

1. The student is given a blank note space and a simple editor to write
notes or comments. His name, course, date and time are automatically
saved along with the lesson the student has come from.

2. The note is stored in a dataset and these are readable by instructors
and authors through lesson "studnotesr".

Grade Level: not applicable Student Time: not applicable

Subject Area: not applicable egs: 797

Special Notes:

" In order to make comments lesson available at the end of a lesson, the
author must insert a short unit of code in the lesson. For more
information, contact Tamar Abeliovich Weaver.
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le Name: studnolour

Tamar Aheliovich Weaver, CERL
adapted from the Elementary Math Group lesson "kidnotesg”

' To allow reading of student's comments about lessons that have been
collected via lesson "studnotes".

Description:
Tnstr

Grade Level: not applicable

not applicable

Subject Area: not applicable ecs: 1568

Special Notes:
This file must be periodically emptied to allow for more notes. A file
of copies of student notes is kept for notes that have been deleted.
For information, contact Tamar Abeliovich Weaver.
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